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(54) FUNCTIONALLY GRADED COMPOSITE MATERIAL AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a functionally graded composite material 
having various excellent properties, such as strength, hardness and toughness, and 
also to provide its manufacturing method. 

SOLUTION: A compact having a hole part 38 is produced from a powder mixture 
containing metal particles and ceramic particles, and sintering treatment is applied to 
the compact to form a porous sintered compact. A metallic core material 40, whose 
surface is coated with carbon black and h-BN, is inserted into the hole part 38 of 
the porous sintered compact, which is immersed in a solution containing catalytic 
metal. Then the sintering treatment is applied again. By this procedure, the porous 
sintered compact can be densified and metallic elements can be allowed to diffuse 
from the metallic core material 40, and further, the metallic core material 40 and a 
body part 36 can be joined to each other to form a punch 10 as the functionally 
graded composite material. 
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